, Francine Toye 1 , Karen Barker 1, 3 The benefits of regular activity and exercise are well established, yet a third of the population of the European Union does not achieve the recommended levels of activity. For patients with haemophilia, some activity can cause bleeding into joints, leading to potential joint damage, whereas other activities can protect the joint from bleeds and further destruction. This study investigates the understanding and experience of exercise and activity in people with haemophilia (PWH). We conducted semi-structured interviews with six men with severe haemophilia using a consecutive sampling framework and Interpretative Phenomenological Analysis (IPA). We identified five themes:
• "I don ' 
t think about haemophilia, I've just got to deal
with it" A level of acceptance of awareness of their condition, but they do not want it to rule their lives.
• "I don't let my limitations hold me back" Striving to find activities they can participate in, despite joint impairment.
• "The worst thing anyone can do is stop being active"
Belief that activity helps to strengthen joints, gives confidence and improves both body and mind.
• "The best thing they did was to not wrap me up in cotton wool" Knowledge of haemophilia, how to treat and recognise bleeds, and finding activities to suit their bodies.
• "Time constraints at home" Common barriers to exercise, as in the general population. Our findings provide clinicians with insight into understanding the barriers to exercise and activity in men with severe haemophilia. This can help clinicians to offer the most appropriate support and allow PWH to find an activity or exercise that suits them. Our findings demonstrate that even those with severe haemophilia wish to remain active and do not want to let their limitations prevent them from exercising. Findings also indicate that being given the education and freedom to make independent decisions about exercise and activities are valued. This suggests that clinicians need to provide a therapeutic environment where their patients can feel safe to make sensible choices about types and level of activity.
Keywords: Haemophilia, Exercise, Activity, Qualitative study H aemophilia is an X-linked bleeding disorder characterised by deficiencies of Factor VIII or IX. With the advent of safe clotting factor preparations, most patients have a near-normal life expectancy, with almost half of patients in the UK over the age of 18 years [1, 2] .
Frequent musculoskeletal bleeds in people with severe haemophilia (PWH) can cause limitations and deficiencies of the musculoskeletal system, affecting the performance of daily living activities as compared with healthy individuals [3, 4] .
The benefits of regular activity and exercise are well established, yet a third of the population of the European Union does not achieve the recommended levels of activity -a major issue with our everincreasing sedentary behaviour [5] . PWH have a relatively sedentary lifestyle. Sherlock and colleagues found that severity of haemophilia and age were the main indicators for reduced activity [6] . PWH have lower muscle strength and anaerobic power compared with age-matched controls, and their lower rate of physical activity is a risk factor for low bone mineral density and osteoporosis [7, 8] . Because of the frequent musculoskeletal bleeds, PWH may limit their physical activities early in life, thus developing physiological, neurological and functional disorders as a consequence of their sedentary lifestyle [6] .
Historically, PWH were unable to participate in many sports and physical activities due to their low factor levels; indeed, until the early 1970s, physical activity was contra-indicated as an "unnecessary" risk [9, 10] .
With recent advances in pharmacological treatment, PWH can now participate in regular exercise with protection against bleeds. However, although new products have revolutionised treatment and improved quality of life for PWH, treatment does not offer full protection -joint bleeds may still occur, despite regular prophylaxis.
Debate as to what are the best forms of exercise for PWH is ongoing, but there is consensus that exercise helps in improving muscle strength, joint stability and joint proprioception, in turn helping to reduce joint bleeds and subsequent haemophilic arthropathy [11] [12] [13] [14] [15] [16] . Though exercise, PWH could benefit from improvement in muscle strength, balance and proprioception capacity [16] [17] [18] . Furthermore, acute exercise sessions increment levels of Factor VIII, subsequently improving coagulation in mild patients [19] . Thus, current advice strongly recommends physical activity and seeks to avoid the vicious cycle of inactivity and the sequelae of musculoskeletal complications [9, [20] [21] [22] [23] .
There is a paucity of qualitative studies though which to gain insight into personal views and experiences of PWH on physical activity. If we are to motivate PWH to be increasingly physically active, it is important for the multidisciplinary team (MDT) to understand patients' beliefs and experiences of being physically active with haemophilia. With this insight, we can then aim to deliver focused advice and patient centred care. To address this gap in the literature, this study aims to investigate the beliefs and experiences of PWH on being active and participating in exercise.
Methods
A qualitative study using an interpretive phenomenological analysis (IPA) approach [24] . Ethical approval for the study was granted by NRES committee (ref no: 15/LO/1095).
We selected a consecutive sample of patients, aged 18-59, with a diagnosis of severe haemophilia as indicated by factor level. Participants followed a range of prophylactic regimes and one had inhibitors. Table 1 gives details of the patients' age and prophylaxis regime. All participants spoke English as their first language.
We contacted all adult patients with severe haemophilia registered at the Oxford Haemophilia and Thrombosis Centre. Ages ranged from 18-74 years old. Patients were invited by post to take part in the study to explore their understanding and attitudes about exercise and activity. Of 110 invitations sent, 31 gave consent for further contact from the study team. Six consecutive participants were recruited and interviewed. The interviews were reviewed until it was felt that useful ideas had developed and the data added no further insight. As IPA aims to explore a detailed interpretative account of a small sample, six subjects were considered a sufficient number [24] . A preliminary semi-structured interview guide 
Data Analysis
Audio recordings were listened to and transcripts read until they become familiar. Data was coded in accordance with Interpretative Phenomenological Analysis (IPA), which is concerned with understanding the meaning attributed to a particular experience or phenomenon [25] . The transcripts were coded and broken into discrete units and re-coded. Codes found to be conceptually similar were grouped under a list of emergent themes, with the aim of developing connections between the data. Concerted efforts were made to remain close to the data and to continually explore meaning. Further strategies to promote rigour, including peer review, code-recode audits, constant comparison of data, codes and categories occurred throughout the analysis. FT assisted in the peer review of emerging codes and categories, and independently coded a sample of the interview data. Each interviewee was given a pseudonym for presentation purposes to preserve anonymity.
Results

Five main themes were identified:
• "I don't think about haemophilia, I've just got to deal with it" • "I don't let my limitations hold me back"
• "The worst thing anyone can do is stop being active"
• "The best thing they did was to not wrap me up in cotton wool" • "Time constraints at home" These themes are described and illustrated below with narrative examples.
"I don't think about haemophilia, I've just got to deal with it" There was a consensus among participants that they got on with their lives, did not give haemophilia much thought and did not let it stop them exercising.
" Although all participants expressed frustration with the bleeds into their joints, they all described it as something that they just had to deal with.
" Participant's history of being physically active, from childhood, in school, being a teenager and adulthood. Experiences of others around them towards exercise/ activity, eg family, friends, teachers, work colleagues.
How would the participant encourage someone to be more active? When certain activities became difficult, participants described how they adapted so that they could continue.
"I say kick a ball -I will throw it and my son kicks it back." Jim, aged 44
"The worst thing anyone can do is stop being active" Activity was viewed as a good thing, as it helped with joint strength and gave participants confidence in their body.
"Exercise gives you confidence, so sometimes what holds me back is just a lack of confidence. I think, 'If I do this I feel my knee is going to go,' whereas actually doing that and being out cycling not only gives you the confidence, but afterwards your legs feel a bit stronger.
It gives you the confidence to do something similar or more next time." Joe, aged 22 Exercise was described as helping with social inclusion, and preventing feelings of isolation and being different.
"I think everyone should be as active as possiblekeeps you stronger. I think you have less bleeds and socially you can join in with everyone and don't feel excluded." Andrew, aged 18
Participants expressed the importance of finding an activity that will take you through life; one that you will always be able to participate in and enjoy.
"I would say it's to find activities that will not give you long-term effect on joints, cos once you have got a damaged joint that is just painful, long-term pain, that is no fun for anyone." Ian, aged 46
Participants felt that not all activity would suit everybody, although football was the only sport specifically mentioned that might potentially damage the joints. Participants had to balance the benefits of enjoying a sport with the trade-off of subsequent joint damage.
"We tried to ignore the condition we had and it gave us lots of problems as a consequence. Half my problems with my ankles was because I played football and shouldn't have done." John, aged 59
Some described how they were able to vary the amount and level of football they played to allow them to continue something they loved to participate in.
"I think that the ankle problems, as such, were when I was doing too much. But since I have been sensible with what I do, it is all fine now." Andrew aged 18
Others said that if they had been warned of the potential damage from football, they would have not played it as a child.
"If I was really given the choice now, I wouldn't have kicked a ball if I could have healthy ankles now and play sport that I can play into my old age!" Ian, aged 46
"The best thing they did was to not wrap me up in cotton wool" Participants described how being trusted by their parents and clinicians was important. It was not useful to be "wrapped up in cotton wool". Letting boys explore activities for themselves and to participate in sports and exercise allowed them to learn what was achievable.
" At school, the importance of being included and given the option to do alternative activities, rather than being singled out and excluded, was described.
"I think [it was] the teachers who made me feel different and I suppose it was them being nervous and stuff like that, but at the time I didn't like that. And I am
sure now I would probably have sympathy with them, but when you are growing up you don't want to be treated differently. So, the best teachers were the ones who were aware and you could talk to but treated you like normal." Simon, aged 58
Participants felt that education was essential to be able to manage the condition independently.
"I really can't think of much my parents did stop me doing. I think the best thing they did was educate me in a way so I know what to look out for or what to do. But when it came down to it, they were quite happy to let me get on and get on with it, which I think is really important -for which I am incredibly grateful." Joe, aged 22
"Time constraints at home" Participants reported that it was not always easy to fit activity and exercise into hectic life schedules. These time constraints were independent of their haemophilia.
"Time constraints at home and finding a nice place to cycle. Like being near a nice path rather than on an A road. It would be nice to just cycle from the house. I can't complain, but the hassle of putting the bikes on the car… It is just another barrier." Jim, aged 44
Discussion
The haemophilia population are now living longer, thanks to modern management, and are also more active than previous generations of PWH. Activity/ exercise is now advocated for this population, and with individualised prophylaxis many PWH can participate in most types of exercise. Understanding the experience of being active with haemophilia is important for clinicians to help them advise and educate PWH about the most suitable form of activity. Exercise is advocated for PWH, but the type of exercise needs to be individualised and assessed for risk, biomechanical demands and the individual's physical capacity [26] . Many papers have discussed types of exercise and exercise prescription, but the number of studies looking into patients' experiences of being active with haemophilia is limited [27] . Czepa et al. found that PWH evaluated their physical performance lower than that of healthy age-matched controls [11] . Other studies have focused on the psychosocial aspects of haemophilia, looking at areas such as quality of life, psychological wellbeing, coping strategies and family issues with haemophilia [28] [29] [30] . Cassis performed a systematic review of recent studies into psychosocial aspects of haemophilia and found limited useful evidence in only 24 studies included for review; 19 used validated generic questionnaires, together with disease-specific questionnaires, e.g. Haemo-QoL-A [27] . Only a few studies interviewed patients directly and none, to our knowledge, asked specifically about exercise and activity. Our findings were in agreement with other studies showing that people with chronic health conditions report a positive quality of life. Participants expressed a feeling of getting on with life by not focusing on their haemophilia and not allowing themselves to be defined by their condition. They tended to have a strong internal locus of control, and these favourable psychological characteristics appeared to reduce the perceived seriousness of haemophilia [28, 30] . All participants wanted to be seen and treated like everyone else. The adoption of positive coping strategies and the positive outlook reported by participants in our study may help to explain their generally good experiences with activity and exercise. They expressed frustration at having bleeds, but accepted that this was part of life and something that was not going to get them down. This acceptance of their condition resonates with other qualitative studies of haemophilia [28] . Activity was reported as important to all, which is encouraging, as there is much in the haemophilia literature about the importance of exercise in joint protection and general body health, both physical and psychological. Subjects expressed the confidence that exercise gave them and that it enabled social inclusion. Despite some physical limitations, the drive to find an activity to take part in was expressed by all participants.
Football was the only sport mentioned that had detrimental effects. While it gave the participants great pleasure, some blamed football for their joint damage. Others stated that if they had been warned about the potential effect of the bleeds on their joints, they would have chosen a different sport. Fromme et al. reported on sports participation in PWH, but did not find such a strong correlation with football, instead reporting a range of sports associated with complications [31] . However, they reported that 11.4% of respondents named football as the sport they would most like to be able to participate in. In the Netherlands, 77% stated that they especially regret not being allowed to play football, reflecting the dominance of football as the team sport of choice in Europe [32] . Our findings showed that, unsurprisingly, PWH experienced many of the same barriers to exercise as those in the general population: lack of interest, and inability to find the time and opportunity to exercise. These findings are supported by Sherlock, who reported that pain and arthritis prevented participation in sport by PWH, but also lack of interest and time [6] . Having knowledge about haemophilia, and the tools to make decisions about activity and exercise, were expressed as very important. The multidisciplinary team and parents were viewed as important in helping inform, facilitate changes and educate [21, 27] . Furthermore, we found that there was a need for trust between PWH and those giving them advice about activity. Choice of activity was important, rather than a focus on only the activities that are not advised, alongside more positive promotion of those that are more suitable.
Limitations of the study include that the decision to focus on persons with severe haemophilia. We did not explore the experiences of persons with moderate or mild haemophilia. Due to the nature of the recruitment process, only those persons happy to consent to talk about their experiences were included. This may affect the findings, as this group demonstrated characteristics of having a positive outlook and motivation to be active and altruistic. The results may not be transferrable across the population of those with severe haemophilia.
Conclusion
To our knowledge, this is the first study interviewing people with haemophilia about their experiences and attitudes towards exercise and activity. While there are many studies that have investigated quality of life and the impact of haemophilia, these articles tend to use validated questionnaires with fixed questions. Although their outcome is interesting, it does not adequately explore the real experiences of PWH.
Our study confirms the findings of others that having an inherited condition does not always cause a poor quality of life. We found that the PWH interviewed accept their condition, are positive towards exercise and find it of benefit, both physically and psychologically. They are adaptable and can alter activities as required as their bodies change. Finally, PWH are no different from the rest of the population with regard to some of the barriers to activity.
